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Recently, a nutrient agar, the Pagano-Levin
Culture Medium (1—3), has been developed which
is intended for use in the differential selective
identification of Candida albicans organisms ob-
tained from pathological specimens. The presence
of a broad spectrum antibiotic incorporated in the
medium also inhibits or suppresses concomitant
bacterial growth. This medium contains a biologi-
cal indicator system which is suggested as per-
mitting simple, rapid, and convenient differentia-
tion of Candida albicans organism colonies from
those of other Candida species and saprophytic
yeasts. This differentiation is made by visual in-
spection of the color of the colony growing on the
medium after from two to three days of incuba-
tion at usual room temperature. Those colonies
appearing cream colored or very faintly pink are
tentatively identified as Candida albicans. Most
species of Candida other than Candida albicans
and most other saprophytic and pathogenic yeasts
grow out as darker pink to dark red colonies. The
major exception to this overall picture is the
colony of Candida krusei which is white in color
but which, upon comparison with those of Can-
dida albicans, appears flat, dry, and non-glistening
as opposed to the smooth, creamy, glistening tex-
ture of the Candida albicans colony.
Pagano-Levin Culture Medium is supplied
ready for immediate use in vials containing ap-
proximately two cc. of the solid nutrient agar in
slant form. The nutrient composition of the Pa-
gano-Levin Medium is very slightly modified
from (fortified) but in all respects essentially simi-
lar to Sabouraud's medium. The Pagano-Levin
Medium also includes a tetrazolium compound
(see below) and a relatively broad spectrum anti-
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biotic, neomycin, not present in Sabouraud's me-
dium (1).
According to Pagano, Levin, and Trejo (1), the
differentiating quality of the medium depends on
the differing ability of various yeasts and fungi
to reduce a tetrazolium compound included in the
medium to insoluble, colored formizans; while
Candid,a albicans does so either not at all or to a
very limited extent.
This study was undertaken to further investi-
gate the growth characteristics on this medium of
a group of 100 different strains of Candida albicans
organisms previously isolated in the School of
Dental and Oral Surgery of Columbia University,
the Department of Mycology of the College of
Physicians and Surgeons of Columbi University,
the Departments of Bacteriology at the Francis
Delafield Hospital, and St. Luke's Hospital, as
well as a group provided by the Squibb Institute
for Medical Research.
It was hoped that this study would 1) evaluate
the possibility and desirability of attempting a
differential diagnosis upon a given specimen sub-
mitted for culture in terms of the presence or ab-
sence of Candida albicans through the use of the
Pagano-Levin Culture Medium; and 2) to cast
further light on the differences, peculiarities, and
similarities of the growth and color characteris-
tics of the various strains of Candida albicans
which are to be expected on this medium.
For purposes of color evaluation of the organ-
isms at the varying time intervals included in our
study, use was made of a specially prepared Color
Shade Guide (see Figure 1) which contained 57
hand painted (in oil colors) plastic coated color
chips ranging from white to red and leading off
in arithmetic proportions from these basic colors
to the yellows and blues. Upon the occasion of
the evaluation of each culture at each time inter-
val at which it was studied, the color chip shade
guide was used to match the color of the colony
as closely as possible. This color was then re-
corded. All observations were made by fluorescent
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light while holding the medium tube so that the
colors were "read" by reflected light. In addition,
the relative degree of growth, creaminess, and
moistness of the colony were evaluated and re-
corded.
METHODS
Each of the 100 suitably and positively identi-
fied different strains of Candida albicans organ-
isms obtained from sources as described above
was inoculated into a nutrient broth culture. This
broth culture was incubated for a period of 48
hours, at which time inoculation of a slant of
Pagano-Levin Medium was made using a loopful
transfer to the agar surface.
These slants were held at room temperature
and the color and growth characteristics studied
and recorded after 1, 2, 3, 4, 6, and 14 days using
the above described Color Shade Guide. This
guide (See Figure 1) and its use in evaluating the
cultural characteristics of a wide variety of yeasts
and fungi on the Pagano-Levin Medium have
been reported on separately (2).
RESULTS
The results obtained in this study are included
in detail in Table 1. These observations have been
summarized in Table 2, which tabulation is de-
signed to provide a profile of the appearance of
the cultures after the various time periods at
which the medium was studied.
With regard to the test medium as a whole, the
following findings seem pertinent at the end of
the one day time interval: growth was adequate
for study in all but 5 cultures. Color intensity
greater than the R3 level, well below the critical
R4 level was not observed. However, growth was
frequently sufficiently scant to indicate the ad-
visability of not reporting out the culture until after
a two day minimum period of incubation.
The following findings seem pertinent at the
end of the two day time interval: Growth was ade-
quate for study in all but one culture. In no in-
stance did the color intensity of colonies exceed
the R4 level—above which level organisms other
than C. albicans are seen. AU cultures were creamy
and moist.
At the end of the three day time interval:
Growth was adequate for study in all cultures. In
no instance did color intensity exceed the R4
level—above which level organisms other than C.
albicans are seen. All cultures were creamy and
moist.
At the end of the four day time interval: In no
instance did color intensity exceed the R4 level—
above which level organisms other than C. albi-
cans are seen. All cultures were creamy and moist.
At the end of 6 days: at least one organism
had exceeded in intensity the critical R4 level
and hence interpretation of data at a time later
than 4 days should be avoided if possible.
At the end of fourteen days: Our findings are
reported at this time period primarily to complete
the picture of growth characteristics rather than
because of any diagnostic significance since rou-
tinely available procedures can give probably a
more accurate identification of the organism being
cultured if such a period of study is possible.
These findings with the Pagano-Levin Culture
Medium further suggest its probable usefulness on
a clinical basis for the rapid tentative screening of
Candida albicans organisms from other Candida
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TABLE 1 TABLE 1.—Continued
Colorimetric growth characteristics of 100 strains of
Candida albicans on Pagano-Levin medium— No. 1 Day 2 Days 3 Days 4 Days 6 Days 14 Days
studied at various time intervals
__________________________________________ 51 Ri Ri Ri Ri YY1 Ri
No. I Day 2 Days 3 Days 4 Days 6 Days 14 Days 52 Ri 3Yi Ri YY1 YY2 R4
______ ______ ______ 53 Ri 3Yi 3Y1 YY2 YY2 3Y2
1 Ri 3Y2 3Y2 R4 33 54 Ri Ri 3Y1 YY1 3Y1 3Y1
2 Ri Ri YY2 YY2 YY2 3Y3 55 Ri 3Y1 Ri YY1 YY2 3Y1
3 Ri Ri YY2 3Y2 yy 3y3 56 Ri Ri Ri 3Yi RI Ri
4 R2 3Y2 3Y2 R5 3Y1 57 Ri Ri 3Yi 3Yi 3Y1 3Yi
5 Ri Ri R2 R2 3Yi 58 Ri Ri Ri Ri Ri Ri
6 Ri Ri YY1 3y3 59 Ri Ri Ri Ri Ri 3Y1
7 Ri Ri Ri Ri Ri Ri 60 Ri Ri Ri 3Yi YY1 3Y1
8 Ri Ri Ri 3Y1 3Y1 3Yi 61 Ri Ri 3Yi 3Yi R2 3Y1
9 Ri Ri Ri 3Y1 3Yi 3Y2 62 Ri Ri 3Yi 3Y2 R2 3Y2
10 Ri Ri Ri Ri Ri Ri 63 Ri Ri 3Y1 3Y2 3Y2 3Y1ii Ri Ri Ri Ri Ri Ri 64 Ri Ri Ri Ri Ri Ri
12 Ri Ri Ri Ri Ri Ri 65 Ri Ri Ri Ri RI 3Y1
13 Ri Ri Ri Ri Ri Ri 66 Ri Ri Ri Ri Ri YY1
14 Ri YY1 Ri YY1 YY1 R2 67 Ri Ri 3Yi 3Y2 YY1 3Y2
15 Ri Ri Ri Ri Ri Ri 68 Ri Ri 3Yi R3 3Y2 3Y2
16 Ri Ri Ri Ri Ri Ri 69 Ri Ri Ri R2 Ri Ri
17 Ri Ri Ri Ri Ri Ri 70 Ri Ri Ri R2 R2 3Yi
i8 Ri Ri Ri Ri Ri Ri 71 Ri Ri Ri 3Yi 3Yi 3Yi
19 Ri Ri Ri Ri Ri Ri 72 Ri Ri Ri YY1 3Yi 3Y2
20 Ri Ri Ri Ri Ri Ri 73 Ri Ri Ri 3Y1 R2 3Y2
2i YY1 Ri Ri Ri Ri Ri 74 Ri Ri Ri Ri Ri 3Yi
22 Ri Ri Ri Ri Ri Ri 75 Ri Ri Ri 3Yi 3Y1 3Y2
23 3Yi Ri Ri Ri 3Yi 3Yi 76 Ri Ri 3Y1 YY1 3Y2 3Y2
24 Ri Ri Ri Ri Ri Ri 77 Ri Ri Ri Ri Ri 3Y1
25 Ri Ri Ri Ri Ri Ri 78 Ri Ri 3Yi YY1 3Yi 3Y226 NG Ri Ri Ri Ri Ri 79 Ri Ri Ri 3Yi 3Yi 3Yi
27 Ri Ri Ri YY1 3Yi 3Yi 80 Ri Ri 3Yi R2 R4 3Y2
28 Ri Ri Ri YYi 3Yi 3Y1 81 Ri Ri YY1 YY1 YY2 R4
29 Ri Ri Ri Ri Ri Ri 82 Ri Ri 3Yi YY2 YY2 R4
30 Ri Ri Ri Ri Ri Ri 83 Ri Ri Ri Ri Ri Ri
31 Ri Ri Ri Ri Ri Ri 84 Ri Ri 3Yi R2 R3 YY1
32 Ri 3Yi Ri YY1 3Yi 3Y2 85 Ri Ri YYi YYi YY2 YY2
33 Ri Ri Ri Ri Ri Ri 86 Ri Ri R2 R3 YY3 R5
34 Ri Ri Ri Ri Ri Ri 87 Ri Ri Ri Ri YY2 YY1
35 Ri Ri Ri Ri Ri Ri 88 Ri Ri YYi R3 R4 R3
36 Ri Ri Ri Ri Ri Ri 89 Ri Ri YY2 R3 R3 YY2
37 Ri Ri 3Yi YY1 3Yi 3Y2 90 Ri Ri Ri 3Yi 3Y2 Ri
38 Ri 3Y2 YY2 YY2 YY2 j\J3 91 Ri Ri R2 Bi R3 R5
39 3Yi Ri 3Y1 YYi 3Yi 3Y2 92 Ri Ri Ri YY2 YY2 R3
40 Ri Ri Ri YYi 3Yi 3Y1 93 Ri Ri YY1 Bi R3 YY2
41 Ri Ri Ri Ri Ri Ri 94 Ri Ri Ri Ri YY2 R442 NG Ri 3Y1 3Y1 YY1 33 95 Ri Ri Ri R3 R4 R4
43 Ri 3Yi 3Yi YY1 3Yi 3Y2 96 Ri Ri R2 R4 3Y3 R4
44 Ri Ri Ri Ri Ri Ri 97 Ri Ri 3Yi R3 R3 R3
45 Ri R2 YY2 R3 R3 98 Ri Ri Ri R3 R3 R3
46 Ri Ri 3Y1 yy 99 Ri Ri R2 B2 R3 R3
47 Ri Ri Ri Ri 3Yi 3Y2 100 Ri Ri Ri R2 R3 R4
48 Ri Ri Ri Ri Ri 3Y2
49 Ri Ri 3Yi YY2 YY2 3Y4 * All cultures were observed to be creamy and
so Ri 3Yi YY2 YY2 R4 moist at the time of the 2 and 3 day evaluation
-- - - periods.
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TABLE 2
Profile of color levels recorded during colorimetric
evaluation of 100 Candida albicans organisms
when growing on Pagano-Levin Medium at
various time intervals
Tabulation shows the number of organisms
evidencing a given color intensity. Color levels
are best interpreted by reference to Figure 1. All
organisms showed creamy, moist growth on day 2
and thereafter.
Level 6 R6
3Y4
Level 5 R5
3Y3
YY3
Level 4 R4
3Y2
YY2
Level 3 R3
3Y1
YY1
Level 2 R2
Level 1 Ri
species and other yeasts and fungi. The medium
was found satisfactory for the general growth and
preliminary isolation of Candida albicans organ-
isms from specimens submitted to a bacteriologi-
cal or mycology laboratory. In mixed cultures
containing Candida albicans, although typical
Candida albicans colonies will be observed, other
fungi will not be inhibited and will also grow out
with their characteristic color. The color of such
organisms should not be allowed to dissuade the
investigator from the recognition of the concomi-
tant presence of C. albicans also.
DISCUSSION
In evaluating the number of organisms growing
out on the Pagano-Levin Culture Medium, the
relatively small surface area available for culture
of the organisms on this small slant should be
considered in comparison with the relatively
larger area available on the standard petri dish
or slant used with other media. Hence, in exam-
ining plates in terms of the numbers of organisms
growing out thereon, the Pagano-Levin Medium
should be compared with other media in terms of
a portion of the latter plate of equivalent inocu-
lum area—comparable to that available for inocu-
lation on the Pagano-Levin slant.
As with all bacteriological media, care should be
taken to prevent undue dehydration or aging—
which undesired occurrences will, of course, have
a markedly deleterious effect on the luxuriance of
fungal growth and growth characteristics of or-
ganisms on this medium. Also, particular care
should be taken to place the medium in a cool
storage place and out of reach of sunlight.
When the difficulties involved previously in
positively identifying Candida albicans organisms
rapidly and accurately are considered, the Pa-
gano-Levin Medium can be appreciated as a
2 probably useful preliminary simplification of the
5 problem. It should be borne in mind, however,
that although the growth characteristics of C.
8 albicans on this medium are highly uniform, con-
17 clusions drawn from and reported out of the labo-
3 ratory on the basis of Pagano-Levin studies on
unknown organisms must be interpreted in the
20 light of the occasional differences (of the order
perhaps of one out of ten) in the findings reported
32 (false positives) following inoculation of organ-
isms other than C. albicans on Pagano-Levin Me-
dium alone as opposed to inoculation on Sa-
bouraud's followed by corn meal agar, Zein
medium, or chlamydospore medium. Hence, a
positive Pagano-Levin Medium culture must,
where critical, be subcultured onto an appropriate
medium for observing chiamydospores—the pre-
liminary positive Pagano-Levin reading being
used primarily as a guide to more prompt and
rational therapy.
SUMMARY
One hundred species of Candida albicans or-
ganisms were gathered together from various clin-
ics and type culture collections. These organisms
were studied for color and cultural growth char-
acteristics on a new culture medium, the Pagano-
Levin Culture Medium, intended for the rapid
and simple (incubation at room temperature) ten-
tative differentiation of Candida albicans organ-
isms from other Candida species and other yeasts
and fungi.
The results of these studies suggest the pres-
ence of uniform, differential, colorimetric growth
characteristics of C. albicans on this medium,
which characteristics provide the basis for the
clinical usefulness of this medium for the rapid,
Levels Day Day6 14Day Day3 4Day Day1 2
1
1
1
3
4
4
13
9
18
6
5
36
1
1
6
7
8
12
16
7
42
2
5
20
5
4
64
2
1
92
6
2
89
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relatively accurate, simple, and convenient dif-
ferentiation of cultures of Candida albicans or-
ganisms from other Candida species and from
saprophytie and pathogenic yeasts and fungi.
The authors express their gratitude to Mrs.
Barbara Slaughter, Miss Evelyn Wirtb, and Mrs.
Helene W. Kutscher for their appreciated services.
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